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DETAILED ACTION 

1 . This Office Action is responsive to the Application filed on February 10. 2004. 
Claims 1-21 are presented for examination. Claims 1-21 are pending. 

The IDS's filed on February 17. 2005 and June 21. 2005 have been considered. 



Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



3. Claims 1-21 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-9. and 14-25 of 
copending Application No. 10/775,432. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because: 
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As to claim 1 : 

Claim 1 of the present Application is a subset of the claim 1 of copending 
Application and are concurrently disclosing a storage system comprising: 

a cache configured to store a plurality of data blocks in a first plurality of 
locations, wherein said cache is a non-volatile storage; 

a first metadata storage including a plurality of entries configured to store 
metadata including block addresses of data blocks within said cache, wherein said first 
metadata storage is a non-volatile storage; and 

a second metadata storage including a second plurality of locations configured to 
store metadata including said block addresses identifying said data blocks within said 
cache and further including pointers to said data blocks within said cache, wherein said 
second metadata storage is a volatile storage. 

Claim 14 of the present Application is a subset of the claim 14 of copending 
Application and are concurrently disclosing a method comprising: 

storing a plurality of data blocks in a first plurality of locations of a cache, wherein 
said cache is a non-volatile storage; 

storing within a non-volatile first metadata storage including a plurality of entries, 
metadata including block addresses of data blocks within said cache; and 

storing within a volatile second metadata storage including a second plurality of 
locations, metadata including said block addresses identifying said data blocks within 
said cache and further including pointers to said data blocks within said cache. 
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The remainders of the claims are identical to each other. Therefore, claims 1-21 
are provisionally rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-9, and 14-25 of copending Application 
No. 10/775,432. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Specification 

4. The abstract of the disclosure is objected to because: 

While the abstract discloses a storage system including hierarchical cache 
metadata storages include a cache, a first metadata storage, and a second metadata 
storage. Wherein, the cache is a non-volatile storage and may store a plurality of 
data blocks in a first plurality of locations. The first metadata storage may include a 
plurality of entries that stores metadata including block addresses of data blocks within 
the cache. The second metadata storage may include a second plurality of locations for 
storing metadata including the block addresses identifying the data blocks within the 
cache. 

On the other hand, the Detailed Description discloses a storage cache system 55 
is arranged in two-level hierarchical structure. The two-level hierarchical includes first- 
level metadata stored within metadata storage 220 and second-level metadata stored 
within metadata storage 230. 
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Therefore, the abstract is objected to because the disclosure in the abstract is 
not corresponded to the disclosure in the Specification. The specification once 
discloses a storage cache system includes a first metadata storage and a second 
metadata storage while the abstract specifically discloses a cache metadata storage 
include a cache, a first meta data storage and a second metadata storage. 

Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
nnaking and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of canying out his invention. 

5. Claims 1 and 14 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

As to claims 1 and 14: 

Claims 1 and 14 disclose a cache configured to store a plurality of data blocks in 
a first plurality of locations, wherein said cache is a non-volatile storage. On the other 
hand, the specification only discloses storage cache system 55 comprises of a first 
metadata storage and a second metadata storage. The specification never once 
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disclosed a cache configured to store a plurality of data blocks in a first plurality of 
locations, wherein the said cache is a non-volatile storage except the Abstract and the 
Summary disclosures. 

Examiner respectfully request the Applicants to further review the dependent 
claims of claims 1 and 14 wherein the dependent claims further comprising a cache 
previously disclosed in claims 1 and 14 which failed to disclose in the specification. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Coulson of U.S. Appl. No. 09/895,578 and further in view of Koseki et al. (hereinafter 
Koseki) of U.S. Patent 6,732,124. 

As per claim 1, Coulson disclosed storage system comprising: 

a cache (Fig. 1, item 160) configured to store a plurality of data blocks in a first 

plurality of locations, wherein said cache is a non-volatile storage (see page 1, 

paragraph 0013-0014); 
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a second metadata (Fig. 1. item 150) storage including a second plurality of 
locations configured to store metadata including said block addresses identifying said 
data blocks within said cache and further including pointers to said data blocks within 
said cache, wherein said second metadata storage is a volatile storage. See page 1 , 
paragraph 0013-0015. 

Coulson failed to disclose a first metadata storage including a plurality of entries 
configured to store metadata including block addresses of data blocks within said 
cache, wherein said first metadata storage is a non-volatile storage. 

Koseki disclosed a first metadata storage (Fig. 1 , item la) including a plurality of 
entries configured to store metadata including block addresses of data blocks within 
said cache, wherein said first metadata storage is a non-volatile storage (see col. 6, 
lines 36-50). 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention, it would have been obvious to one having 
an ordinary skill in the art to realize that it is advantage to combine the first non-volatile 
metadata storage with the metadata caching system of Coulson. 

The motivation of doing so is to enhance the system of Coulson by enabling the 
metadata to be stored in another non-volatile metadata storage. As being a non- 
volatile storage, the metadata will not be destroyed once the system is shutoff. 
Therefore, when the system is back on the metadata in the non-volatile storage can 
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easily feedbacl^ to the main memory 150 without losing a large amount of metadata 
entries. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the applicant's invention to modify the system of Coulson to combine with 
Koseki to arrive at the invention claims in claim 1 . 

As per claim 2, Coulson disclosed a storage system further comprising a cache 
control unit (Fig. 1, item 130) coupled to said cache and configured to update said first 
metadata and said second metadata. See page 1, paragraph 0013. 

As per claim 3, Coulson disclosed a storage system; wherein each entry of said 
plurality of entries corresponds to a respective one of said plurality of locations in said 
cache. See page 2, paragraph 0017. 

As per claim 4, Coulson failed disclosed a storage system, wherein each of said 
second plurality of locations is configured to store metadata corresponding to any of 
said plurality of locations in said cache storage. 

Koseki disclosed the location is configured to store metadata corresponding to 
the location in the cache storage. See Fig. 1, items 1a, 3 and md2 of each item 
respectively. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 
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At the time of the Applicant's invention, it would have been obvious to one have 
an ordinary skill in the art to realize the advantage of having two metadata, one from 
the cache storage and the other from another storage linked correspondingly. 

The motivation of doing so is to be able to enhance the data transfer capability, 
avoiding error, and data consistency since the two metadata have to be corresponded 
to each other so that when the host requests for a metadata file the system will know 
exactly where to find it. 

As per claim 5, Coulson disclosed a storage system, wherein said metadata 
includes a value indicative of whether a corresponding data block contains valid data. 
See Fig. 2, item 250 comprises flag bit contains dirty and valid. 

As per claim 6, Coulson disclosed a storage system comprising step of write- 
back, wherein the metadata is being flushed to an underlying storage volume. 

Coulson failed to disclose a metadata includes a value indicative of whether a 
corresponding data block has been flushed to an underlying storage volume. 

At the time of the Applicant's invention, it would have been obvious to one having 
an ordinary skill in the art to realize that it is advantageous to include an indicative 
value in a metadata to indicate if the metadata has been flushed (write-back) to the 
storage volume. 

The motivation of doing so is to enable the system to make a replacement 
decision whenever the cache is full or the metadata became old depends on the cache 
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replacement logic. In addition, the indicative value will further indicate if the value is 
successfully written to the storage volume. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the Applicant's invention to modify the system of Coulson to combine an 
indicative value to indicate if a data block has been flushed to an underlying storage 
volume. 

As to claim 7, Coulson failed to disclose a storage system, wherein said 
metadata includes a value corresponding to a volume identifier of an underlying 
storage volume. 

Koseki disclosed a metadata includes a value corresponding to a volume 
identifier of an underlying storage volume. See Fig. 1, Volume ID. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a volume identifier 
as a pointer to indicate the location of the volume which the metadata is being stored 
or to be stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the metadata so that the data will be coordinately stored for the next retrieval/read. 
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As per claim 8, Coulson failed to disclose a storage system, wherein said 
metadata stored within said second metadata storage is arranged into one or more 
cache descriptors each associated with a respective data block. 

Koseki disclosed a metadata descriptor, which is equivalent to a cache 
descriptor, associative with a respective data block. See Fig. 12 and col. 15, line 50 - 
col. 16 line 15. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicants invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a cache 
descriptor as a pointer to indicate the location of the data block which is corresponded 
to the metadata is being stored or to be stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the data block so that the data will be coordinately stored for the next retrieval/read. 

As per claim 9, Coulson failed to disclose a storage system, wherein said one or 
more cache descriptors are arranged into one or more groups, wherein a given group 
includes one or more cache descriptors that correspond to contiguous logical block 
addresses of an underlying storage volume. 

Koseki disclosed a storage system, wherein said one or more cache descriptors 
are arranged into one or more groups, wherein a given group includes one or more 
cache descriptors that correspond to contiguous logical block addresses of an 
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underlying storage volume. See Fig. 1, item 5 and corresponding description in col. 6 
and col. 7. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a group of 
descriptor that comprise of cache descriptor as a pointer to indicate the location of the 
logical data block which is corresponded to the metadata is being stored or to be 
stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the data block so that the data will be coordinately stored for the next retrieval/read. 

As per claim 10, Coulson disclosed a storage system, wherein said storage 
system further comprising a storage (Fig. 1, item 170) for storing data including said 
plurality of data blocks cached within said cache. See pages 1 and 2, paragraphs 
0013-0016. 

As per claim 11, Coulson disclosed a storage system further comprising a 
controller unit (Fig. 1, item 130) coupled between said storage and said cache and 
configured to control storage of said data within said storage. 
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As to claim 12, Coulson disclosed a storage system, wherein said storage 
includes a storage volume including at least one physical storage device. See Fig. 1 , 
item 130 and paragraph 0013-0016. 

As per claim 13, Coulson disclosed a storage system, wherein said at least one 
physical storage device includes a magnetic device. 

Although Coulson failed to disclose the storage device is a hard disk drives but it 
would have been obvious to one having an ordinary skill in the art at the time of the 
Applicant's invention to realize that a magnetic device comprises of magnetic disk 
drives and magnetic tape. Wherein, magnetic disk drive is equivalent to hard disk 
drive. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the Applicant's invention to utilize the hard disk drive to store the data since 
a hard disk drive is faster to search, read, or write data. 

As per claim 14, Coulson disclosed a method comprising: 

storing a plurality of data blocks in a first plurality of locations of a cache (Fig. 1 , 
item 160), wherein said cache is a non-volatile storage (See page 1, paragraph 0013- 
0014); 

storing within a volatile second metadata storage (Fig. 1, item 150) including a 
second plurality of locations, metadata including said block addresses identifying said 
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data blocks within said cache and further including pointers to said data blocks within 
said cache. See page 1, paragraph 0013-0015. 

Coulson failed to disclose a first metadata storage including a plurality of entries 
configured to store metadata including block addresses of data blocks within said 
cache, wherein said first metadata storage is a non-volatile storage. 

Koseki disclosed a method of storing within a non-volatile first metadata storage 
(Fig. 1, item la) including a plurality of entries, metadata including block addresses of 
data blocks within said cache (see col. 6, lines 36-50) 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's Invention, it would have been obvious to one having 
an ordinary skill in the art to realize that it is advantage to combine the first non-volatile 
metadata storage with the metadata caching system of Coulson. 

The motivation of doing so is to enhance the system of Coulson by enabling the 
metadata to be stored in another non-volatile metadata storage. As being a non- 
volatile storage, the metadata will not be destroyed once the system is shutoff. 
Therefore, when the system is back on the metadata in the non-volatile storage can 
easily feedback to the main memory 150 without losing a large amount of metadata 
entries. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the applicant's invention to modify the system of Coulson to combine with 
Koseki to arrive at the invention claims in claim 14. 
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As per claim 15, Coulson disclosed a method; wherein each entry of said plurality 
of entries corresponds to a respective one of said plurality of locations in said cache. 
See page 2, paragraph 0017. 

As per claim 16, Coulson failed disclosed a method, wherein each of said second 
plurality of locations is configured to store metadata corresponding to any of said 
plurality of locations in said cache storage. 

Koseki disclosed the location is configured to store metadata corresponding to 
the location in the cache storage. See Fig. 1, items la, 3 and md2 of each item 
respectively. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention, it would have been obvious to one have 
an ordinary skill in the art to realize the advantage of having two metadata, one from 
the cache storage and the other from another storage linked correspondingly. 

The motivation of doing so is to be able to enhance the data transfer capability, 
avoiding error, and data consistency since the two metadata have to be corresponded 
to each other so that when the host requests for a metadata file the system will know 
exactly where to find it. 
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As per claim 17, Coulson disclosed a method, wherein said metadata includes a 
value indicative of whether a corresponding data block contains valid data. See Fig. 2, 
item 250 comprises flag bit contains dirty and valid. 

As per claim 18, Coulson disclosed a method comprising step of write-back, 
wherein the metadata is being flushed to an underlying storage volume. 

Coulson failed to disclose a metadata includes a value indicative of whether a 
corresponding data block has been flushed to an underlying storage volume. 

At the time of the Applicant's invention, it would have been obvious to one having 
an ordinary skill in the art to realize that it is advantageous to include an indicative 
value in a metadata to indicate if the metadata has been flushed (write-back) to the 
storage volume. 

The motivation of doing so is to enable the system to make a replacement 
decision whenever the cache is full or the metadata became old depends on the cache 
replacement logic. In addition, the indicative value will further indicate if the value is 
successfully written to the storage volume. 

Therefore, it would have been obvious to one having an ordinary skill in the art at 
the time of the Applicant's invention to modify the system of Coulson to combine an 
indicative value to indicate if a data block has been flushed to an underlying storage 
volume. 
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As to claim 19, Coulson failed to disclose a method, wherein said metadata 
includes a value corresponding to a volume identifier of an underlying storage volume. 

Koseki disclosed a metadata includes a value corresponding to a volume 
identifier of an underlying storage volume. See Fig. 1 , Volume ID. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a volume identifier 
as a pointer to indicate the location of the volume which the metadata is being stored 
or to be stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the metadata so that the data will be coordinately stored for the next retrieval/read. 

As per claim 20, Coulson failed to disclose a method, wherein said metadata 
stored within said second metadata storage is arranged into one or more cache 
descriptors each associated with a respective data block. 

Koseki disclosed a metadata descriptor, which is equivalent to a cache 
descriptor, associative with a respective data block. See Fig. 12 and col. 15, line 50 - 
col. 16 line 15. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 
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At the time of the Applicant's invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a cache 
descriptor as a pointer to indicate the location of the data block which is corresponded 
to the metadata is being stored or to be stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the data block so that the data will be coordinated stored for the next retrieval/read. 

As per claim 21, Coulson failed to disclose a method, wherein said one or more 
cache descriptors are arranged into one or more groups, wherein a given group 
includes one or more cache descriptors that correspond to contiguous logical block 
addresses of an underlying storage volume. 

Koseki disclosed a storage system, wherein said one or more cache descriptors 
are arranged into one or more groups, wherein a given group includes one or more 
cache descriptors that correspond to contiguous logical block addresses of an 
underlying storage volume. See Fig. 1 , item 5 and corresponding description in col. 6 
and col. 7. 

Coulson and Koseki are from the same field of endeavor, data processing and 
metadata caching system. 

At the time of the Applicant's invention it would have been obvious to one having 
an ordinary skill in the art to modify the system of Coulson to include a group of 
descriptor that comprise of cache descriptor as a pointer to indicate the location of the 
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logical data block which is corresponded to the metadata is being stored or to be 
stored. 

The motivation of doing is to efficiently and properly pinpoint the storage location 
of the data block so that the data will be coordinately stored for the next retrieval/read. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh D. Vo whose telephone number is (571) 272- 
0708. The examiner can normally be reached on M-F 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on (571) 272-4182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Thanh Vo 
Patent Examiner 
Art Unit 2189 
2/20/2006 




